Spectroscopic studies on metal distribution in Co(II)/Zn(II) mixed-metal clusters in rabbit liver metallothionein 2.
Metal selectivity of metal-thiolate clusters in rabbit liver metallothionein (MT) 2 has been studied by examining the metal distribution of two similarly sized divalent metal ions, cobalt and zinc, which have different thiolate affinity. The forms of mixed-metal cluster species in (Co/Zn)7-MT generated with different ratios of both metal ions offered to the metal-free protein were investigated using EPR, ultraviolet/visible absorption and MCD spectroscopy. The results demonstrated that the distribution of these metals between the two metal-thiolate clusters is not random. Thus, the EPR absorption intensities of the bound Co(II) ions in the Zn-cluster matrix increased linearly up to a ratio of Co(II)/Zn(II) equivalents of 3:4, with the final EPR intensity of three non-interacting Co(II)-binding sites. This EPR behaviour is consistent with a binding scheme in which one Co(II) ion occupies a metal-binding site within the three-metal cluster and the remaining two Co(II) ions occupy two distinctly separate sites in the four-metal cluster. With four or more Co(II) ions in the cluster matrix, magnetic coupling between adjacent, sulphur-bridged Co(II) ions was observed. In previous studies on mixed-metal clusters in MT formed with Co(II)/Cd(II), Zn(II)/Cd(II) and Cd(II)/Fe(II), changes in the respective cluster volumes were shown to be a significant factor dictating the widely differing metal distributions in these systems. Based on the results of the current study, it is suggested that both the sizes of the two metal ions and their relative affinities towards the cysteine-thiolate ligands are important in the formation of mixed-metal clusters in MT.